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(57) ABSTRACT 

A system and method for providing a user interface system to 
develop an application having a ?rst component With descrip 
tors expressed in a structured de?nition language and a sec 
ond component expressed as a series of instructions. The 
individual components interact for processing messages on a 
runtime environment of a device that are received from a data 
source over a network. The component applications comprise 
data components, presentation components, and message 
components, Which are Written in XML code. The component 
applications further comprise Work?oW components Which 
are Written in a subset of ECMAScript, and are augmented 
With the XML code. The user interface system comprises a 
?rst module, such as a vieWer or and editor, for developing the 
de?nitions of the ?rst component through interaction With a 
data model that provides a persistent state of the application. 
The user interface system comprises a second module for 
developing the instructions of the second component through 
interaction With the data model. and a backend connector for 
providing the message mapping information of the data 
source to the ?rst module. The ?rst module generates the 
de?nitions based on the mapping information. The ?rst and 
second components developed by respective the ?rst and 
second modules are included in the application With other 
components Where applicable. 

21 Claims, 9 Drawing Sheets 
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|__ 500 |—502 
Specials User name: Frank 

. =i= * * * * 
Password- ——\_> Mega Munch 

Login 

501 
504 s ' GE Pepperoni Pizza 

Please provide delivery infonnation 

Street: 100 Main Street 
Order List 

Slu?‘ed Burger Nov 25. 2002 

Stuffed Burger Nov 25. 2002 

Any Pizza plus 3 toppings Nov 1, 2002 

City: Anytown 

Postal code: A3C 0E4 

Telephone: 123-456-7890 

Date of Delivery: Mon, Dec 2, 2002, 1:00PM 

You Go Girl Oct 20, 2002 

508 You Go Girl Oct 19, 2002 

' You Go Girl Oct 18, 2002 
Order Status 

LARGE Pepperoni Pizza Oct 17, 2002 

Special: LARGE Pepperoni Pizza 

Con?rmation number: 19267 Stuffed Burger 

Status: Sent. Pending response. < 00- N69 
Date of last status update: Fri, Nov 25, 2002 

Special: Stuffed Burger 

Con?rmation number: 17737 __ 506%“ A Deal 

Status: Pending delivery. 

Date of last status update: Mon, Nov 25, 2002 

Special: Stuffed Burger 

Con?nnation number: 11158 

Status: Delivered. 

Date of last status update: Fri, Nov 16, 2002 
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SYSTEM AND METHOD FOR DESIGNING 
COMPONENT BASED APPLICATIONS 

BACKGROUND 

This application relates generally to development of com 
ponent based applications and their availability over a net 
Work. 

There is a continually increasing number of terminals and 
mobile devices in use today, such as smart phones, PDAs With 
Wireless communication capabilities, personal computers, 
self service kiosks and tWo-Way pagers/communication 
devices. Software applications Which run on these devices 
increase their utility. For example, a smart phone may include 
an application Which retrieves the Weather for a range of 
cities, or a PDA may include an application that alloWs a user 
to shop for groceries. These software applications take advan 
tage of the connectivity to a netWork in order to provide 
timely and useful services to users. HoWever, due to the 
restricted resources of some devices, and the complexity of 
delivering large amounts of data to the devices, developing 
and maintaining softWare applications tailored for for a vari 
ety of devices remains a dif?cult and time-consuming task. 

Currently, mobile communication devices are con?gured 
to communicate With Web Services through Internet based 
BroWsers and/or native applications. BroWsers have the 
advantage of being adaptable to operate on a cross-platform 
basis for a variety of different devices, but have a disadvan 
tage of requesting pages (screen de?nitions in HTML) from 
the Web Service, Which hinders the persistence of data con 
tained in the screens. A further disadvantage of BroWsers is 
that the screens are rendered at runtime, Which can be 
resource intensive. Native applications have the advantage of 
being developed speci?cally for the type of mobile device, 
thereby providing a relatively optimiZed application program 
for each runtime environment. HoWever, native applications 
have a disadvantage of not being platform independent, 
thereby necessitating the development of multiple versions of 
the same application, as Well as being relatively large in siZe, 
thereby taxing the memory resources of the mobile device. 
Further, application developers need experience With pro 
gramming languages such as Java TM and C++ to construct 
these hard coded native applications. There is a need for 
application development environments that can facilitate the 
generation of applications for selected devices and terminals 
With their respective runtime environment, as Well as being 
capable of selecting from a variety of back-end data sources. 

Systems and methods disclosed herein provide a compo 
nent based application design environment to obviate or miti 
gate at least some of the above presented disadvantages. 

SUMMARY 

Current softWare applications take advantage of the con 
nectivity to a netWork in order to provide timely and useful 
services to users. HoWever, due to the restricted resources of 
some devices, and the complexity of delivering large amounts 
of data to the devices, developing and maintaining softWare 
applications tailored for a variety of devices remains a di?i 
cult and time-consuming task. Current application design 
environments are not based on component application archi 
tecture, Which facilitates generation of an application for 
running on clients having a Wide variety of runtime environ 
ments. Native applications are an example of current appli 
cations Which have disadvantages of not being platform inde 
pendent, thereby necessitating the development multiple 
versions of the same application, as Well as being relatively 
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2 
large in siZe, thereby taxing the memory resources of the 
mobile device. Contrary to current application development 
environments, system and method is given for providing a 
user interface system to develop an application having a ?rst 
component With descriptors expressed in a structured de?ni 
tion language and a second component expressed as a series 
of instructions. The individual components interact for pro 
cessing messages on a runtime environment of a device that 
are received from a datasource over a netWork. The compo 

nent applications comprise data components, presentation 
components, and message components, Which are Written in 
XML code. The component applications further comprise 
Work?oW components Which are Written in a subset of 
ECMAScript, and augmented With XML code. The user 
interface system comprises a ?rst module, such as a vieWer or 
and editor, for developing the de?nitions of the ?rst compo 
nent through interaction With a data model that provides a 
persistent state of the application. The user interface system 
comprises a second module for developing the instructions of 
the second component through interaction With the data 
model and a backend connector for providing the message 
mapping information of the data source to the ?rst module. 
The ?rst module generates the de?nitions based on the map 
ping information. The ?rst and second components devel 
oped by respective the ?rst and second modules are included 
in the application With other components Where applicable. 

Accordingly, user interface system is provided for devel 
oping an application having a ?rst component With descrip 
tors expressed in a structured de?nition language and a sec 
ond component expressed as a series of instructions, the 
individual components interacting for processing messages 
on a runtime environment of a device that are received from a 
datasource over a netWork, the system comprising: a ?rst 
module for developing the de?nitions of the ?rst component 
through interaction With a data model, the model for provid 
ing a persistent state of the application; a second module for 
developing the instructions of the second component through 
interaction With the data model; and a backend connector for 
providing the message mapping information of the data 
source to the ?rst module, the ?rst module generating the 
de?nitions based on the mapping information; Wherein the 
?rst and second components developed by respective the ?rst 
and second modules are included in the application. 

Also disclosed is a method for developing an application 
having a ?rst component With descriptors expressed in a 
structured de?nition language and a second component 
expressed as a series of instructions, the individual compo 
nents interacting for processing messages on a runtime envi 
ronment of a device that are received from a datasource over 

a netWork, the method comprising the steps of: developing the 
de?nitions of the ?rst component through interaction With a 
data model, the model for providing a persistent state of the 
application; developing the instructions of the second com 
ponent through interaction With the data model; and provid 
ing the message mapping information of the data source for 
assisting the generation of the de?nitions based on the map 
ping information; Wherein the developed ?rst and second 
components are included in the application. 

Also disclosed is a a computer program product for devel 
oping an application having a ?rst component With descrip 
tors expressed in a structured de?nition language and a sec 
ond component expressed as a series of instructions, the 
individual components interacting for processing messages 
on a runtime environment of a device that are received from a 

datasource over a netWork, the computer program product 
comprising: a computer readable medium; a ?rst module 
stored on the computer readable medium for developing the 
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de?nitions of the ?rst component through interaction With a 
data model, the model for providing a persistent state of the 
application; a second module stored on the computer readable 
medium for developing the instructions of the second com 
ponent through interaction With the data model; and a back 
end connector unit stored on the computer readable medium 
for providing the message mapping information of the data 
source to the ?rst module, the ?rst module generating the 
de?nitions based on the mapping information; Wherein the 
?rst and second components developed by respective the ?rst 
and second modules are included in the application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features Will become more apparent in the 
folloWing detailed description in Which reference is made to 
the appended draWings Wherein: 

FIG. 1 is a block diagram of a communication netWork 
system; 

FIG. 2 is a block diagram of an user interface system for 
developing applications of FIG. 1; 

FIG. 3 is a block diagram of a component application 
package of FIG. 1; 

FIG. 4 is a block diagram illustrating example components 
of the application of FIG. 3; 

FIG. 5 shoWs example screens and Work?oW for a sample 
component application of FIG. 3; 

FIG. 6 is a block diagram of the developer tool architecture 
of FIG. 2; 

FIG. 7 shoWs editors of the tool of FIG. 6; 
FIG. 8 shoWs vieWers of the tool of FIG. 6; and 
FIG. 9 shoWs a method of implementing the tool of FIG. 2 

for application development. 

DESCRIPTION 

NetWork System 
Referring to FIG. 1, a netWork system 10 comprises mobile 

communication devices 100 for interacting With one or more 
backend data sources 106 (eg a schema based service such as 
Web service or database that provides enterprise services used 
by an application 105) via a Wireless netWork 102 coupled to 
an application gateWay AG. The devices 100 are devices such 
as but not limited to mobile telephones, PDAs, tWo-Way pag 
ers, dual-mode communication devices. The netWork 10 can 
also have desktop computers 117 coupled though a local area 
netWork 119. The devices 100 and desktop computers 117 of 
the netWork 10 are hereafter referred to as the devices 100 for 
the sake of simplicity. It is recognised that the application 
gateWay AG and data sources 106 can be linked via extranets 
(e. g. the Internet) and/or intranets as is knoWn in the art. The 
application gateWay AG handles request/response messages 
initiated by the application 105 as Well as subscription noti 
?cations pushed to the device 100 from the data sources 106. 
The Application GateWay AG can function as a Data Mapping 
Server for mediating messaging betWeen a client runtime RE 
on the device 100 and a backend server of the data sources 
106. The Runtime Environment RE is an intelligent container 
that executes application 105 components and provides com 
mon services as needed for execution of the applications 105. 
The gateWay AG can provide for asynchronous messaging for 
the applications 105 and can integrate and communicate With 
legacy back-end data sources 106. The devices 100 transmit 
and receive the Wireless Component Applications technol 
ogy or Wireless component applications 105, as further 
described beloW, When in communication With the data 
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4 
sources 106, as Well as transmit/receive messaging associated 
With operation of the applications 105. The devices 100 can 
operate as Web clients of the data sources 106 through execu 
tion of the applications 105 When provisioned on respective 
runtime environments RE of the devices 100. 

For satisfying the appropriate messaging associated With 
the applications 105, the application gateWay AG communi 
cates With the data sources 106 through various protocols 
(such as but not limited to HTTP, SQL, and component API) 
for exposing relevant business logic (methods) to the appli 
cations 105 once provisioned on the devices 100. The appli 
cations 105 can use the business logic of the data sources 106 
similarly to calling a method on an object (or a function). It is 
recogniZed that the applications 105 can be doWnloaded/ 
uploaded in relation to data sources 106 via the netWork 102 
and application gateWay AG directly to the devices 100. For 
example, the application gateWay AG is coupled to a provi 
sioning server 108 and a discovery server 110 for providing a 
mechanism for optimiZed over-the-air provisioning of the 
applications 105, including capabilities for application 105 
discovery from the device 100 as listed in a UDDI (for 
example) registry 112. The Registry 112 can be part of the 
Discovery Service implemented by the server 110, and the 
registry 112 is used for publishing the applications 105. The 
application 105 information in the registry 112 can contain 
such as but not limited to a Deployment Descriptor DD (con 
tains information such as application 105 name, version, and 
description) as Well as the location of this application 105 in 
an application repository 114. 

Referring again to FIG. 1, for initialization of the runtime 
environment RE, the RE receives the gateWay AG URL and 
the gateWay AG public key in a MDS 115 service book. The 
runtime environment RE uses this information to connect to 
the gateWay AG for initial handshaking. Device 100 provi 
sioning or BES 116, depending on the domain, pushes the 
MDS 115 service book to the device 100. It is recognised 
there could be more than one gateWay AG in the netWork 10, 
as desired. Once initialiZed, access to the applications 105 by 
the devices 100, as doWnloaded/uploaded, can be communi 
cated via the gateWay AG directly from the application reposi 
tory 114, and/or in association With data source 106 direct 
access (not shoWn) to the repository 114. 

Application Design User Interface System or Tool 116 
Referring to FIG. 3, the applications 105 can be stored in 

the repository 114 as a series of packages that can be created 
by a Studio developer tool 116, Which is employed by devel 
opers of the applications 105. The developer design tool 116 
can be a RAD tool used to develop the Wired and/or Wireless 
ComponentApplications technology 105 packages (or “Wire 
less component applications” ). The tool 116 can provide 
support for a drag-and drop graphical approach for the visual 
design of application 105 components (see FIG. 4) such as but 
not limited to screens 402, data elements 400, messages 404 
and application Work?oW logic 406, as further de?ned beloW. 
The application 105 packages are represented as metadata 
@(ML) that can be generated automatically by the tool 116 
through an automatic code generation process. This tool 116 
can provide for the automatic generated code to be augmented 
by an industrystandard scripting language (e. g. JavaS 
criptTM) or other scripting languages knoWn in the art. The 
availability of the application 105 packages of the repository 
114 are published via the discovery service of the server 110 
in the registry 112. It is recogniZed that there canbe more than 
one repository 114 and associated registries 112 as utiliZed by 
the particular netWork 10 con?guration of the application 
gateWay AG and associated data sources 106. 
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Referring to FIG. 2, the tool 116 is operated on a computer 
201 that can be connected to the netWork 10 via a netWork 
connection interface such as a transceiver 200 coupled via 
connection 218 to a device infrastructure 204. The transceiver 
200 can be used to upload completed application programs 
105 to the repository 114 (see FIG. 1), as Well as access the 
registry 112 and selected data sources 106. Referring again to 
FIG. 2, the developer design tool 116 also has a user interface 
system 202, coupled to the device infrastructure 204 by con 
nection 222, to interact With a user (not shoWn). The user 
interface system 202 includes one or more user input devices 
such as but not limited to a keyboard, a keypad, a trackWheel, 
a stylus, a mouse, a microphone, and is coupled to a user 
output device such as a speaker (not shoWn) and a screen 
display 206. If the display 206 is touch sensitive, then the 
display 206 can also be used as the user input device as 
controlled by the device infrastructure 204. The user interface 
system 202 is employed by the user of the tool 116 to coor 
dinate the design of applications 105 using a series of editors 
600 and vieWers 602 (see FIG. 6). 

Referring again to FIG. 2, operation of the tool computer 
201 is enabled by the device infrastructure 204. The device 
infrastructure 204 includes a computer processor 208 and the 
associated memory module 210. The computer processor 208 
manipulates the operation of the netWork interface 200, the 
user interface system 202 and the display 206 of the tool 116 
by executing related instructions, Which are provided by an 
operating system and application 105 design editors 600 and 
vieWers 602 resident in the memory module 210. Further, it is 
recogniZed that the device infrastructure 204 can include a 
computer readable storage medium 212 coupled to the pro 
cessor 208 for providing instructions to the processor and/or 
to load/ design the applications 105 also resident (for 
example) in the memory module 210. The computer readable 
medium 212 can include hardWare and/ or softWare such as, 
by Way of example only, magnetic disks, magnetic tape, opti 
cally readable medium such as CD/DVD ROMS, and 
memory cards. In each case, the computer readable medium 
212 may take the form of a small disk, ?oppy diskette, cas 
sette, hard disk drive, solid state memory card, or RAM 
provided in the memory module 210. It should be noted that 
the above listed example computer readable mediums 212 
can be used either alone or in combination. 

Referring again to FIG. 2, the design tool 116 is operated 
on the computer 201 as an application development environ 
ment for developing the applications 105 or Wireless compo 
nent applications. The development methodology of the tool 
116 can be based on a visual “drag and drop” system of 
building the application visual, data, messaging behaviour, 
and runtime navigation model. The tool 11 6 can be structured 
as a set of plug-ins to a generic integrated design environment 
(IDE) frameWork, such as but not limited to the Eclipse 
frameWork, or the tool 116 can be con?gured as a complete 
design frameWork Without using plug-in architecture. For 
exemplary purposes only, the tool 116 Will noW be described 
as a plug-in design environment using the Eclipse frameWork. 

Referring to FIGS. 2 and 6, Eclipse makes provisions for a 
basic, generic tool 116 environment that can be extended to 
provide custom editors, Wizards, project management and a 
host of other functionality. The Eclipse Platform is designed 
for building integrated development environments (lDEs) 
that can be used to create applications as diverse as Web sites, 
embedded J avaTM programs, C++ programs, and Enterprise 
J avaBeansTM. The navigator vieW 230 shoWs ?les in a user’s 
(e.g. developer) Workspace; a text editor section 232 shoWs 
the content of a ?le being Worked on by the user of the tool 
116 to develop the application 105 and associated compo 
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6 
nents 400, 402, 404, 406 (see FIG. 4) in question; the tasks 
vieW section 234 shoWs a list of to-dos for the user of the tool 
116; and the outline vieWer section 236 shoWs for example a 
content outline of the application 105 being designed/edited, 
and/or may augment other vieWs by providing information 
about the currently selected object such as properties of the 
object selected in another view. It is recognised that the tool 
116 aids the developer in creating and modifying the coded 
de?nition content of the components 400, 402, 404 in the 
structured de?nition language (eg in XML). Further, the tool 
116 also aids the developer in creating, modifying, and vali 
dating the interdependencies of the de?nition content 
betWeen the components 400, 402, 404, such as but not lim 
ited to message/data and screen/data relationships. 
The Eclipse Platform is built on a mechanism for discov 

ering, integrating, and running modules called plug-ins (i.e. 
editors 600 and vieWers 602). When the Eclipse Platform is 
launched via the UI 202 of the computer 201, the user is 
presented With an integrated development environment (IDE) 
on the display 206 composed of the set of available plug-ins, 
such as editors 600 and vieWers 602. The various plug-ins to 
the Eclipse Platform operate on regular ?les in the user’s 
Workspace indicated on the display 206. The Workspace con 
sists of one or more top-level projects, Where each project 
maps to a corresponding user-speci?ed directory in the ?le 
system, as stored in the memory 210 (and/or accessible on the 
netWork 10), Which is navigated using the navigator 230. The 
Eclipse Platform Ul paradigm is based on editors, vieWs, and 
perspectives. From the user’s standpoint, a Workbench dis 
play 206 consists visually of vieWs 602 and editors 600. 
Perspectives manifest themselves in the selection and 
arrangements of editors 600 and vieWs 602 visible on the 
display 206. Editors 600 alloW the user to open, edit, and save 
objects. The editors 600 folloW an open-save-close lifecycle 
much like ?le system based tools. When active, a selected 
editor 600 can contribute actions to a Workbench menu and 
tool bar. VieWs 602 provide information about some object 
that the user is Working With in the Workbench. A vieWer 602 
may assist the editor 600 by providing information about the 
document being edited. For example, vieWers 602 can have a 
simpler lifecycle than editors 600, Whereby modi?cations 
made in using a vieWer 602 (such as changing a property 
value) are generally saved immediately, and the changes are 
re?ected immediately in other relatedpar‘ts of the display 206. 
It is also recognised that a Workbench WindoW of the display 
206 can have several separate perspectives, only one of Which 
is visible at any given moment. Each perspective has its oWn 
vieWers 602 and editors 600 that are arranged (tiled, stacked, 
or detached) for presentation on the display 206. 

Component Applications 105 
Referring to FIG. 3, the application 105 packages have 

modules 301 such as but not limited to XML de?nitions 300, 
mappings 302, application resources 304, and optionally 
resource bundle(s) 306 for localiZation support. XML de?ni 
tions 300 are XML coding of application data 400, messages 
404, screens 402 components and Work?oW 406, part of the 
raW application 105. It is recognised that XML syntax is used 
only as an example of any structured de?nition language 
applicable to coding of the applications 105. Application 
mapping 302 de?nes relationship of content in application 
messaging to backend operation of the data sources 106. The 
application developer creates the mappings 302 using the 
Studio tool 116, Whereby the gateWay AG utiliZes this map 
ping information during communication of the application 
105 request/response messages betWeen the runtime RE, of 
the devices 100, and the data sources 106. The resources 304 
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are one or more resources(images, soundbytes, media, 
etc . . . ) that are packaged With the application 105 as static 

dependencies. For example, resources 304 can be located 
relative to a resources folder (not shoWn) such that a particular 
resource may contain its oWn relative path to the main folder 
(eg resources/icon.gif, resources/screens/clipar‘til.O/hap 
pyface.gif, and resources/soundbytes/midi/inthemood.midi). 
The resource bundles 306 can contain localiZation informa 
tion for each language supported by the application 105. 
These bundles can be locatred in a locale folder, for example, 
and can be named according to the language supported (e.g. 
locale/lang_en.properties and locale/lang_fr.properties). 

It is recognised that the runtime environment RE of the 
device 100 is the client-resident container Within Which the 
applications 105 are executed on the device 100. The con 
tainer manages the application 105 lifecycle on the device 
100 (provisioning, execution, deletion, etc.) and is respon 
sible for translating the metadata (XML) representing the 
application 105 into an e?icient executable form on the 
device 100. The application 105 metadata is the executable 
form of the XML de?nitions 300, as described above, and is 
created and maintained by the runtime environment RE. The 
RE can provide a set of common services to the application 
105, as Well as providing support for optional JavaScriptTM 
or other scripting languages. These services include support 
for such as but not limited to UI control, data persistence and 
asynchronous client-server messaging. It is recognised that 
these services could also be incorporated as part of the appli 
cation 105, if desired. 

Referring to FIG. 4, the component applications 105 are 
softWare applications Which can have modules 301 Written, 
for example, in eXtensible Markup Language (XML) and a 
subset of ECMAScript. XML and ECMAScript are stan 
dards-based languages Which alloW softWare developers to 
develop the component applications 105 in a portable and 
platform-independent Way. A block diagram of the compo 
nent application 105 comprises the data components 400, the 
presentation components 402 and the message components 
404, Which are coordinated by Work?oW components 406 
through interaction With the client runtime environment RE 
of the device 100 (see FIG. 1) once provisioned thereon. The 
structured de?nition language (e.g. XML) can be used to 
construct the components 400, 402, 404 as a series of meta 
data records, Which consist of a number of pre-de?ned ele 
ments representing speci?c attributes of a resource such that 
each element can have one or more values. Each metadata 
schema typically has de?ned characteristics such as but not 
limited to; a limited number of elements, a name of each 
element, and a meaning for each element. Example metadata 
schemas include such as but not limited to Dublin Core (DC), 
Anglo-American Cataloging Rules (AACR2), Government 
Information Locator Service (GILS), Encoded Archives 
Description (EAD), IMS Global Learning Consortium 
(IMS), and Australian Government Locator Service (AGLS). 
Encoding syntax alloWs the metadata of the components 400, 
402, 404 to be processed by the runtime environment RE (see 
FIG. 1), and encoding schemes include schemes such as but 
not limited to XML, HTML, XHTML, XSML, RDF, 
Machine Readable Cataloging (MARC), and Multipurpose 
Internet Mail Extensions (MIME). The client runtime envi 
ronment RE of the device 100 operates on the metadata 
descriptors of the components 400, 402, 404 to provision an 
executable version of the application 105. 

Referring again to FIG. 4, the data components 400 de?ne 
data entities Which are used by the component application 
105. Data components 400 de?ne What information is 
required to describe the data entities, and in What format the 
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8 
information is expressed. For example, the data component 
400 may de?ne information such as but not limited to an order 
Which is comprised of a unique identi?er for the order Which 
is formatted as a number, a list of items Which are formatted 
as strings, the time the order Was created Which has a date 
time format, the status of the order Which is formatted as a 
string, and a user Who placed the order Which is formatted 
according to the de?nition of another one of the data compo 
nents 400. 

Referring again to FIG. 4, the message components 404 
de?ne the format of messages used by the component appli 
cation 105 to communicate With external systems such as the 
Web service. For example, one of the message components 
404 may describe information such as but not limited to a 
message for placing an order Which includes the unique iden 
ti?er for the order, the status of the order, and notes associated 
With the order. It is recognised that data de?nition content of 
the components can be shared for data 400 and message 404 
components that are linked or otherWise contain similar data 
de?nitions. 

Referring again to FIG. 4, the presentation components 
402 de?ne the appearance and behavior of the component 
application 105 as it displayed by a user interface system of 
the devices 100. The presentation components 402 can 
specify GUI screens and controls, and actions to be executed 
When the user interacts With the component application 105 
using the user interface system. For example, the presentation 
components 402 may de?ne screens, labels, edit boxes, but 
tons and menus, and actions to be taken When the user types 
in an edit box or pushes a button. It is recognised that data 
de?nition content of the components can be shared for data 
400 and presentation 402 components that are linked or oth 
erWise contain similar data de?nitions. 

Referring to FIGS. 1 and 4, it is recogniZed that in the above 
described client component application 105 de?nitions host 
ing model, the presentation components 402 may vary 
depending on the client platform and environment of the 
device 100. For example, in some cases Web Service consum 
ers do not require a visual presentation. The application de? 
nition of the components 400,402,404, 406 of the component 
application 105 can be hosted in the Web Service repository 
114 as a package bundle of platform-neutral data 400, mes 
sage 404, Work?oW 406 component descriptors With a set of 
platform-speci?c presentation component 402 descriptors for 
various prede?ned client runtimes RE. When the discovery or 
deployment request message for the application 1 05 is issued, 
the client type Would be speci?ed as a part of this request 
message. In order not to duplicate data, message, and Work 
How metadata While packaging component application 105 
for different client platforms of the communication devices 
100, application de?nitions can be hosted as a bundle of 
platform-neutral component de?nitions linked With different 
sets of presentation components 402. For those Web Service 
consumers, the client application 105 Would contain selected 
presentation components 402 linked With the data 400 and 
message 404 components through the Work?oW components 
406. 

Referring again to FIG. 4, the Work?oW components 406 of 
the component application 105 de?ne processing that occurs 
When an action is to be performed, such as an action speci?ed 
by a presentation component 402 as described above, or an 
action to be performed When messages arrive from the appli 
cation gateWay AG (see FIG. 1). Presentation, Work?oW and 
message processing are de?ned by the Work?oW components 
406. The Work?oW components 406 are Written as a series of 
instructions in a programming language (e.g. object oriented 
programming language) and/ or a scripting language, such as 
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but not limited to EGMAScript, and can be (for example) 
compiled into native code and executed by the runtime envi 
ronment 206, as described above. An example of the Work 
How components 406 may be to assign values to data, 
manipulate screens, or send the message 105. As With pre 
sentation components, multiple Work?oW de?nitions can be 
created to support capabilities and features that vary among 
devices 100. ECMA (European Computer Manufacturers 
Association) Script is a standard script language, Wherein 
scripts can be referred to as a sequence of instructions that is 
interpreted or carried out by another program rather than by 
the computer processor. Some other example of script lan 
guages are PerlTM RexxTM VBScriptTM, JavaScriptTM, 
and Tcl/Tk. The scripting languages, in general, are instruc 
tional languages that are used to manipulate, customiZe, and 
automate the facilities of an existing system, such as the 
devices 100. 

Referring to FIG. 4, the application 105 is structured using 
component architecture such that When the device 100 (see 
FIG. 1) receives a response message from the application 
gateWay AG containing message data, the appropriate Work 
How component 406 interprets the data content of the mes 
sage according to the appropriate message component 404 
de?nitions. The Work?oW component 406 then processes the 
data content and inserts the data into the corresponding data 
component 400 for subsequent storage in the device 100. 
Further, if needed, the Work?oW component 406 also inserts 
the data into the appropriate presentation component 402 for 
subsequent display on the display of the device 100. A further 
example of the component architecture of the applications 
105 is for data input by a user of the device 100, such as 
pushing a button or selecting a menu item. The relevant Work 
How component 406 interprets the input data according to the 
appropriate presentation component 404 and creates data 
entities Which are de?ned by the appropriate data components 
400. The Work?oW component 406 then populates the data 
components 400 With the input data provided by the user for 
subsequent storage in the device 100. Further, the Work?oW 
component 406 also inserts the input data into the appropriate 
message component 404 for subsequent sending of the input 
data as data entities to the data source 106, Web service for 
example, as de?ned by the message component 404. 

The folloWing example, referring to FIG. 4, shoWs hoW a 
Web Services client application 105 could be expressed using 
a structured de?nition language, such as but not limited to 
XML, and a platform neutral scripting/programming lan 
guage, such as but not limited to ECMAScript, With de?ned 
components conforming With the folloWing Document Type 
De?nition (DTD): 

<EELEMENT WcApp (desc'), iconUrl'), res*, WCD3I3.*, WcMsg’“, style*, 
WcScr*, WcFloW)> 
<EATTLIST WcApp 

name CDATA #REQUIRED 
title CDATA #IMPLIED 
vendor CDATA #IMPLIED 
version CDATA #IMPLIED 
transportKey CDATA #IMPLIED 
installNotifURL CDATA #IMPLIED 
registerURL CDATA #IMPLIED 

> 

<!ELEMENT desc (#PCDATA)> 
<EELEMENT iconUrl (#PCDATA)> 
<EELEMENT res (#PCDATA)> 
<EATTLIST res 

name CDATA #REQUIRED 
url CDATA #REQUIRED 
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10 

-continued 

type (xml l image l sound l any) #REQUIRED 
deferred (true l false) “false” 

> 

Example Data Component 400 
<EELEMENT WcData (d?eld+)> 
<EATTLIST WcData 

name CDATA #REQUIRED 
persisted (true l false) “true” 

> 

<!ELEMENT d?eld (#PCDATA)> 
<EATTLIST d?eld 

name CDATA #REQUIRED 
type (String l Number l Boolean l Date \Any) “Any” 
array (true l false) “false” 
cmp (true l false) “false” 
cmpName CDATA #IMPLIED 
key (0 l l l 2) “0” 

> 

Example Message Component 404 
<EELEMENT WcMsg (m?eld*)> 
<EATTLIST WcMsg 

name CDATA #REQUIRED 
mapping CDATA #IMPLIED 

> 

<!ATTLIST WcMsg 
pblock CDATA #IMPLIED 

> 

<!ELEMENT m?eld (#PCDATA)> 
<EATTLIST m?eld 

name CDATA #REQUIRED 
type (String l Number l Boolean l Date \Array l XML) #IMPLIED 
mapping CDATA #IMPLIED 

> 

Example Presentation Components 402 
<EELEMENT WcScr (layout'), menu‘), refresh‘), event?)> 
<EATTLIST WcScr 

name CDATA #REQUIRED 
title CDATA #IMPLIED 

main (true l false) “false” 
dialog (true l false) “false” 
param CDATA #IMPLIED 

> 

<!ELEMENT style (font?)> 
<EATTLIST style 

name CDATA #REQUIRED 
bgColor CDATA #IMPLIED 

> 

<!ELEMENT font EMPTY> 
<EATTLIST font 

name CDATA #REQUIRED 
color CDATA #IMPLIED 
size CDATA #IMPLIED 

hold (true l false) “false” 
italic (true l false) “false” 
underline (true l false) “false” 

> 

<!ELEMENT refresh (msg+)> 
<EELEMENT msg (#PCDATA)> 
<EELEMENT layout (layout*, label*, separator’“, edit*, image’“, choice’“, 
button* , textarea’“) > 

<!ATTLIST layout 
type (grid l ?oW l border l vertical) #REQUIRED 
param CDATA #IMPLIED 
placement CDATA #IMPLIED 
style CDATA #IMPLIED 

> 

<!ELEMENT menu (item*)> 
<EELEMENT item (action, condition?)> 
<EATTLIST item 

name CDATA #REQUIRED 
label CDATA #REQUIRED 
shortcut CDATA #IMPLIED 

> 

<!ELEMENT action EMPTY> 
<EATTLIST action 

screen CDATA #IMPLIED 

pblock CDATA #IMPLIED 
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-continued 

param CDATA #IMPLIED 

acceptChanges (true l false) “true” 

> 

<!ELEMENT condition EMPTY> 

<EATTLIST condition 

pblock CDATA #REQUIRED 

param CDATA #IMPLIED 

result (true l false) “true” 

> 

<!ELEMENT event EMPTY> 

<EATTLIST event 

type (onInit l onClick l onChange l onFocusOut) “onInit” 

pblock CDATA #IMPLIED 

screen CDATA #IMPLIED 

param CDATA #IMPLIED 

> 

<!ELEMENT separator EMPTY> 

<EELEMENT label (condition?, event?)> 

<EATTLIST label 

name CDATA #REQUIRED 

value CDATA #REQUIRED 

placement CDATA #IMPLIED 

style CDATA #IMPLIED 

> 

<!ELEMENT edit (condition?, event?)> 

<EATTLIST edit 

name CDATA #REQUIRED 

value CDATA #IMPLIED 

mapping CDATA #IMPLIED 

type (char l number l date l pWd l phone l email) “char” 

readOnly (true l false) “false” 

placement CDATA #IMPLIED 

style CDATA #IMPLIED 

> 

<!ELEMENT teXtarea (condition?, event?)> 

<EATTLIST teXtarea 

name CDATA #REQUIRED 

value CDATA #IMPLIED 

mapping CDATA #IMPLIED 

readOnly (true l false) “false” 
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-continued 

placement CDATA #IMPLIED 

style CDATA #IMPLIED 

> 

<!ELEMENT image (condition?, event?)> 
<EATTLIST image 

name CDATA #REQUIRED 

resName CDATA #REQUIRED 

placement CDATA #IMPLIED 

> 

<!ELEMENT choice (condition?, event‘), entry*)> 

<EATTLIST choice 

name CDATA #REQUIRED 

value CDATA #IMPLIED 

mapping CDATA #IMPLIED 

type (singleList l multiList l dropdoWn l checkbox l radio) 

“singleList” 
readOnly (true l false) “false” 

placement CDATA #IMPLIED 

style CDATA #IMPLIED 

> 

<!ELEMENT entry (#PCDATA)> 

<EELEMENT button (condition?, event?)> 

<EATTLIST button 

name CDATA #REQUIRED 

label CDATA #REQUIRED 

image (true l false) “false” 

placement CDATA #IMPLIED 

style CDATA #IMPLIED 

> 

Example WorkfloW Component 406 

<EELEMENT WcFloW (pblock+)> 

<EELEMENT pblock (#PCDATA)> 

<EATTLIST pblock 

id CDATA #REQUIRED 

param CDATA #IMPLIED 

The example component application program 105 dis 
played in FIG. 5 is represented in XML and mEScript as 
follows, including data components 400 as “WcData”, mes 
sage components 404 as “WcMsg”, presentation components 
402 as “WcScr” and Work?oW components 406 as “WcFloW” 

for processing the other components 400, 402, 404: 

<EDOCTYPE WcApp SYSTEM “WcApp.dtd”> 
<WcApp name=“WirelessPizza” title=“Wireless Pizza” vendor=“ARG” version=“0.9”> 

<desc> Order pizza from your Wireless device. </desc> 
<iconUrl>http://WWW.example.com/WirelessPizzalcon.png</iconUrl> 
<WcData name=“User”> 

<WcData name=“OrderStatus”> 
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OrderStatus.confNuInber = Util.guid( ); 
OrderStatus.status = “Sent. Pending response”; 
OrderStatus.date = Util.currentDate( ); 
OrderorderStatus = OrderStatus; 

outOrder.send( ); 
scrOrderStatus.display(Order); 

<pblock id=“rnhRernoveSpecial” paraIn=“inRernoveSpecial”> 
SpeciaLdesc = inRernoveSpeciaLdesc; 
Special.delete( ); 

As given above, the XML elements de?ne the example 
component application 105 including a wcApp element, a 
wcData element, a wcMsg element, a wcSrc element, and a 
wcFlow element. Referring to FIG. 4, the wcApp element is 
a top-level element which de?nes the component application 
105. The wcData element de?nes the example data compo 
nent 400, which is comprised of a group of named, typed 
?elds. The wcMsg element de?nes the example message 
component 404, which similarly de?nes a group of named, 
typed ?elds. The wcSrc element de?nes the example presen 
tation component 402. The example presentation component 
402 is a label, a separator, an image, a button, an edit ?eld, a 
text area, a single-selection list, a multi-selection list, a drop 
list, a checkbox, a radio button, or a screen containing a group 
of other presentation components 402. The presentation com 
ponents 402 included in the example component application 
105 de?ne a login screen 500, a specials screen 502, a delivery 
information screen 504, an order list screen 508, and an order 
status screen 506. These screens would be presented on the 
user interface system of the device 100. The wcFlow element 
de?nes the example work?ow components 406. The pblock 
attributes of the XML elements specify a pblock element 
nested in the wcFlow element. Each pblock element com 
prises script which de?nes part of the work?ow of the com 
ponent application 105. The script is written in ECMAScript 
by way of example only. 

In order to de?ne the behavior of the component applica 
tion 105, the work?ow components 406 use ECMAScript to 
reference and manipulate the data components 400, the pre 
sentation components 402, and the message components 404. 
Work?ow components 406 can also reference external object 
types, which allow actions to be performed on the compo 
nents de?ned in the component application 105. For example, 
a wcMsg type allows a message de?ned by a message com 
ponent 404 to be evaluated to determine whether mandatory 
?elds have been supplied, and to be sent to an external system 
such as the web service 106. A wcData type allows the siZe of 
collections of data entities de?ned by data components 400 to 
be determined, and allows data entities to be deleted. A wcScr 
type allows a presentation component 402 to be displayed to 
the user. Similarly, a special dialog external object allows a 
message to be displayed to the user on the user interface 
system of the device 100. The message components 404 relay 
the required data for the input and output of the messages of 
the application 105. The corresponding data components 400 
coordinate the storage of the data in memory of the device 100 
for subsequent presentation on the user interface system by 
the presentation components 402. The work?ow components 
406 coordinate the transfer of data between the data 400, 
presentation 402, and message 404 components. The work 
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?ow components 406 are written as a series of instructions, 
such as but not limited to ECMAScript, which is described 
above. 

The above described component based application 105 
architecture can result in component applications 105 in 
which the user-interface of the device 100 and the de?nition 
of the data are decoupled. This decoupling allows for modi 
?cation of any component 400, 402, 404, 406 in the compo 
nent application 105 while facilitating insubstantial changes 
to other components 400, 402, 404, 406 in the application 
105, and thus can facilitate maintenance of the component 
applications 105, including modi?cation and updating of the 
component applications 105 on the device 100. 

Designer Tool 116 Architecture 
FIG. 6 illustrates the overall designer tool 116 structure for 

designing component applications 105. The designer tool 116 
interface (U1 202 and display 206isee FIG. 2) is primarily a 
user facing module 601 collection of graphical and text edi 
tors 600, viewers 602 and wiZards 604. The large majority of 
external interactions are accomplished through one or more 
of these editors 600, with the developer/user, using a system 
of drag and drop editing and wiZard driven elaboration. The 
secondary and non-user facing system interface is that of the 
“Backend”, whereby the tool 116 connects to and digests 
datasource 106 services such as Web Services and SQL Data 
bases. As described above, the tool 116 can be built on the 
Eclipse platform, whereby the user interface system compo 
nents can be such as but not limited to components of editors 
600, viewers 602, dialogs (not shown) and wiZards 604, 
which are plug-in modules 601 that extend Eclipse classes 
and utilize the Eclipse framework, for example. 
The tool 116 has a U1 Layer 606 composed mainly of the 

editors 600 and viewers 602. The layer 606 has access to an 
extensive widget set and graphics library known as the Stan 
dard Widget Toolkit (SWT), for Eclipse. The UI layer 606 
modules 601 can also make use of a higher-level toolkit called 
J Face that contains standard viewer classes such as lists, trees 
and tables and an action framework used to add commands to 
menus and toolbars. The tool 116 can also use a Graphical 
Editing Framework (GEE) to implement diagramming edi 
tors such as the Work?ow Editor 702 and the Relationship 
Editor 704 (see FIG. 7). The UI layer 606 modules 601 can 
follow the Model-View-Controller design pattern where each 
module 601 is both a view and a controller. Data models 608, 
610 represents the persistent state of the application 105 and 
are implemented in the data model layer 612 the tool 116 
architecture. The separation of the layers 606, 612 keeps 
presentation speci?c information in the various views and 
provides for multiple Ul modules 601 (eg editors 600 and 
viewers 602) to respond to data model 68, 610 changes. 
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The tool 116 data models 608, 610 can be based on the 
Eclipse Modeling Framework (EMF). EMF is a framework 
and code generation facility. The framework provides model 
608, 610 change noti?cation, persistence support and an e?i 
cient re?ective API for manipulating EMF objects generi 
cally. The code generation facility is used to generate the 
model 608, 610 implementation and create adapters to con 
nect the model layer 612 with the user interface system mod 
ules 601 of the UI layer 606. 
A tool 116 service layer 614 provides facilities for the UI 

layer 606 such as validation, localiZation, generation, build 
and deployment. The tool 116 can make use of the Eclipse 
extension point mechanism to load additional plug-ins for 
two types of services: backend connectors 616 and device 
skins 618. The backend connector 616 de?nes an Eclipse 
extension point to provide for the tool 116 to communicate 
with or otherwise obtain information about different backend 
data sources 106, in order to obtain the message format of the 
selected data source 106. At runtime the tool 116 reads the 
plug-in registry to add contributed backend extensions to the 
set of backend connectors 616, such as but not limited to 
connectors for Web Services. The device skin 618 de?nes an 
Eclipse extension point to allow the tool 116 to emulate 
different devices 100 (see FIG. 1). At runtime the tool 116 
reads the plug-in registry to add contributed skin extensions 
to the set of device skins 618, such as but not limited to skins 
for a generic BlackBerryTM or other device 100. As shown, the 
tool 116 communicates with backend data sources 106 and 
UDDI repositories 114 and registries 112. These external 
systems 106, 112, 114 may not be part ofthe tool 116 but are 
shown for completeness. 

Referring to FIG. 6, the UI Layer 606 is comprised of the 
set of editors 600, viewers 602, wiZards 604 and dialogs (not 
shown). The UI Layer 606 uses the Model-View-Controller 
(MVC) pattern where each UI module 601 is both a View and 
a Controller. UI Layer modules 601 interact with the data 
models 608,610 with some related control logic as de?ned by 
the MVC pattern. The editors 600 are modules 601 that do not 
commit model 608, 610 changes until the user ofthe tool 116 
chooses to “Save” them. An example of an editor 600 is the 
Script Editor 706 (see FIG. 7), further described below. View 
ers 602 are modules 601 that commit their changes to the 
model 608,612 immediately when the user makes them. An 
example of a viewer 602 is the Navigator (Project View) 802 
(see FIG. 8). Wizards 604 are modules 601 that are step 
driven by a series of one or more dialogs, wherein each dialog 
gathers certain information from the user of the tool 116 via 
the user interface system 202 (see FIG. 2). No changes are 
applied to the design time model 608 using the wiZards 604 
until the user of the tool 116 selects a con?rmation button like 
a “Finish”. It is recognised in the example plug-in design tool 
116 environment, modules 610 can extend two types of inter 
faces: Eclipse extension points and extension point inter 
faces. Extension points declare a unique package or plug-in 
already de?ned in the system as the entry point for functional 
extension, eg an editor 600, wiZard 604 or project. Extension 
point interfaces allow the tool 116 to de?ne its own plugin 
interfaces, eg for skins 618 and backend 616 connectors. 

Referring again to FIG. 6, modules 601 (primarily Editors 
600 and Viewers 602) in the tool 116 are observers of the data 
models 608, 610 and are used to interact or otherwise test and 
modify the data models 608, 610 of the application (eg 
components 400, 402, 404, 406isee FIG. 4) in question. 
When the data model 608, 610 changes, the models 608, 610 
are noti?ed and respond by updating the presentation of the 
application 105. The tool 116 uses the Eclipse Modeling 
Framework (EMF), for example, to connect the Eclipse UI 
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20 
framework to the tool 116 data model 608, 610, whereby the 
modules 601 can use the standard Eclipse interfaces to pro 
vide the information to display and edit an object on the 
display 206 (see FIG. 2). In general, the EMF framework 
implements these standard interfaces and adapt calls to these 
interfaces by calling on generated adapters that know how to 
access the data model 608, 610 residing in memory 210. The 
design time Data Model 608 is the current version of the 
application 105 in development and is accessed by the users 
employing the modules 601 to interact with the associated 
data of the model 608. Modules 601 can also trigger valida 
tion actions on the Design Time Data Model 608. Modules 
601 can also cause some or all of the application 105 to be 
generated from the Design Time Data Model 608 resident in 
memory 210. In general, the Design Time Data Model 608 
accepts a set of commands via the UI 202 (see FIG. 2) that 
affect the state of the model 608, and in response may gener 
ate a set of events. Each module 601 (editor 600 and viewer 
602) described includes the set of commands and the events 
that affect the module 601 and data model 608 pairing. 

Referring to FIGS. 6 and 4, the Design Time Data Model 
608 represents the state of an application 105 development 
project and interacts with the modules 601 of the UI layer 606 
by notifying modules 601 when the state of the model 608 has 
changed as well as saving and loading objects from storage 
210. The model’s 608 primary responsibility is to de?ne the 
applications 105 including such as but not limited to the 
following items: Data Component 400 De?nitions; Global 
Variable De?nitions; Message Component 404 De?nitions; 
Resource De?nitions; Screen Component 402 De?nitions; 
Scripts 406; Style De?nitions and Backend data source 106 
Mapping Descriptors. The Design Time Data Model 608 
responds to commands of each editor 600, viewer 602. The 
Design Time Data Model 608 also ?res events to modules 601 
in response to changes in the model 608, as well as collabo 
rating/communicating with the other modules 601 (module 
601-module 601 interaction) by notifying respective modules 
601 when the data model 608 has changed. The data model 
608 depends on a Resource interface in order to serialiZe to 
and from storage 210. 
The following describes the mechanism used by the tool 

116 editors 600 and viewers 602 to interact with the data 
model 608. The EMF.Edit framework is an optional frame 
work provided by the Eclipse framework. The tool 116 can 
use the EMF.Edit framework and generated code (for exmple) 
as a bridge or coupling 613 between the Eclipse UI frame 
work and the tool data model 608. Following the Model 
View-Controller pattern, the editors 600 and viewers 602 do 
not know about the model 608 directly but rely on interfaces 
to provide the information needed to display and edit the data 
in the model 608. 

In general, for example a tree viewer uses a TreeContent 
Provider and LabelProvider interface to query the structure of 
the tree and get text and icons for each node in the tree 
respectively. Table viewers and list viewers work in a similar 
way but use the structured ContentProvider and LabelPro 
vider interfaces. Each class in the data model 608 is a change 
noti?er, that is, anytime an attribute or reference is changed an 
event is ?red. In EMF, for example, a noti?cation observer is 
called an adapter because not only does it observe state 
changes but it can extend the behaviour of the class it is 
attached to (without subclassing) by supporting additional 
interfaces. An adapter is attached to a model object by an 
adapter factory. An adapter factory is asked to adapt an object 
with an extension of a particular type. The adapter factory is 
responsible for creating the adapter or returning an existing 
one, the model object does not know about adapting itself. 














